CigaretteSmoking and tooV\brkplace:
A Deadly Duo For some time now, we have been compiling evidence against cigarette smoking. To date, more than 30,000 articles have been published on smoking's harmful effects. In the occupational setting, however, this evidence takes on a graver shade . Substances found in cigarette smoke may also be found in the workplace, adding to the burden on the worker's body. Other workplace contaminants are degraded by the high temperatures in burning cigarettes to produce more potentially lethal substances. And the effect of some smoke components makes the worker more suscepti ble to the effects of workplace pollutants.
To break this down requires some background information on smoking and its effect on the body. Research has shown that the nicotine in cigarettes causes generalized narrowing of blood vessels and an increase in heart rate. The carbon monoxide in smoke combines with hemoglobin, decreasing oxygen transport to the tissues and damaging blood vessel walls. This leads to increased formation of cholesterol plaque. I Smokers inhale as much as 700 to 800 parts per million carbon monoxide (CO) at each puff. The addition of workplace CO -produced by almost any combustion process -may lead to dangerous oxygen deprivation.
Because the gases in cigarette Polymer fume fever (PFF) is a disease caused by inhalation of degradation product fumes from heated polytetrafluoroethylene (Teflon) . A temperature of over 315 C can pro-duce the debilitating fume, and the temperature of burning tobacco in cigarettes is about 875 C (1600 F). Symptoms of the fever include chest discomfort, elevated temperature, leukocytosis, headache, and muscle weakness. There is some indication that it may lead to permanent lung damage.'
While substantive documentation is absent, a number of chlorinated hydrocarbons present in workplaces can potentially convert through combustion to phosgene -a highly toxic chernlcal.' It is interesting to note that outbreaks of polymer fume fever were reported both due to contaminated cigarettes and contaminated hands holding cigarettes.
VECTOR EFFECT OF CIGARETTES
Cigarettes may serve as vectors, or transporters of toxic agents, allowing entry into the body by inhalation, ingestion, or skin absorption. Examples include: formaldehyde, lead, mercury, and organotin. In studies done with simulated smoking, parathion, a pesticide, was applied to cigarette surfaces most often contaminated by hands. While the contamination was relatively low by this route, pesticides entering the body by the respiratory route are 100% absorbed. This exposure is in addition to any dermal absorption.
These studies prompted recommendations that cigarettes not be kept on the person in the work area and that hands be thoroughly washed before smoking for any worker involved in pesticide formulation, application, or in handling crop foliage with residue on it.'
SIMILAR EFFECTS OF CIGARETTES AND OTHER BIOLOGIC EXPOSURES
Worker exposure to chlorine and cigarette smoke combined is more damaging than to chlorine alone, because both substances for different reasons cause decreased oxygen saturation. Though different substances, CO and chlorine have the same effect on the body and are additive in their harm. ' Other substances and mechanisms can produce this additive effect. One study indicates that smoking is related to increased lead absorption in workers exposed to lead in their job settings. In the same work area, 53% of smokers had blood lead levels over 60 J.Lg/dl (micrograms per deciliter), compared to 31% of the nonsmokers. Taking smokers only, 66% of the heavy smokers (over one pack/day) had blood leads over 60 J.Lg/dl, while only 39% ofthe Iight smokers achieved the same level.' To reinforce a previous section of this paper, the same study also looked at the difference between smokers who kept their cigarettes on them in the work area and those who kept them away. It showed that 63% of smokers who kept their cigarettes with them had the 60 J.Lg/dl or greater, compared with only 36% of the smokers who kept their cigarettes away. 4 The figures obtained in this study could be attributable to the direct lead contamination of the cigarettes or the impaired lung clearance mechanisms in workers with already elevated lead levels. 4 Other agents with this biologically similar effect to tobacco smoke include cotton dust, coal dust, and beta radiation.
SYNERGISMS BETWEEN CIGARETTE SMOKE AND OTHER CONTAMINANTS
The most obvious example of this effect is the link between smoking and asbestos. Asbestos workers who smoke have 92 times the chance of dying of lung cancer as nonsmoking non asbestos workers.' Cigarette smoking also seems to increase the frequency and severity of asbestosis.
Other noteworthy examples of this synergism are the links between smoking and radon daughters, smoking and gold mining, and smoking and rubber manutacturtnq.'
Welders appear to have a welldocumented risk; however, because welders also have an above average rate of smoking, some of the effects may be produced by this smoking overprevalence.' One of the major effects of smoking is a decrease in long-term clearance of dust from the lung. A welder inhales a fume of which 15-30% of the dust is deposited. In individuals whose clearance mechanisms are near saturation from smoking or welding, small changes in either can lead tosignificant increases in net retention."
Cigarette smoke contains over 1000 identifiable substances, manyof demonstrated biological activity. Since ferric oxide, a common insoluable component of welding fumes, has been shown to enhance the tumorogenic activity of benzo{a)pyrenefound in cigarette smoke -we can almost anticipate the synergistic reaction between smoking and welding. 5 Other synergistic relationships have been studied:
1. CADMIUM: In several studies, exposed smokers had a significantly decreased lung function and increased incidence of urinary abnormalities compared to exposed nonsmokers. 2. CHLOROMETHYL ETHER: A chronic cough was more common for exposed men in each smoking category (light, moderate, heavy).
BETA-NAPHTHYLAMINE AND OTHER AROMATIC AMINES:
Research has documented strong associations between smoking and bladder cancer. Aromatic amines, also found in cigarette smoke, are known bladder carcinogens, giving exposed smokers disproportionate exposure.'
ACCI DENT EFFECTS OF CIGARETTES
That smoking can contribute to accidents is well documented by insurance statistics. Smokers have twice the accident rate of nonsmokers both on and off the job. Causes suggested are:
• Loss of attention to the task at hand:" • Preoccupation of the hand for smoking;
• Irritation of the eyes; • Cough; • Flamrnablllty.' While there is some indication from research that smokers are partially adapted to hypoxic environments and make adjustments to further hypoxia more readily," elevated CO levels have also been tied in to higher accident rates through decreased alertness and reflex speed." Other reports link smokers' CO levels to loss of visual acuity and poorer judgment.8
IMPLICATIONS FOR THE OCCUPATIONAL HEALTH NURSE
Because we're dealing with the work area, it's important to quantify the smoking issue. Luce and Schweitzer" estimated that in 1976, cigarette smoking in the United States cost $27.5 billion, of which $19 billion was attributed to lost production. Indeed, one source estimated it costs about $3 per day per smoking employee, based on insurance costs, sick days, absenteeism, down time, lost productivity, equipment damage, and maintenance costs." How much of this is due to the interaction between smoking and workplace factors we don't know.
At any rate, all this evidence indicates that the occupational health nurse (OHN) can take action to ensure that the use of and/or carrying of tobacco products into the workplace can be curtailed when serious interactions may occur. Because of this threat, every effort should be made to convince management of the need for vigorous smoking cessation programs and nonsmoker incentive programs. The nurse is in the best position to promote policy changes and educate the workforce on the more serious potential consequences of cigarette smoking in their particular setting.
These synergisms and other factors have only recently been explored as being significant to the data base on occupational illness and accidents. By tying the hazards of the particular job functions to personal smoking habits, the OHN can make the issue more personal to management as a possible source of compensation claims and to the worker to motivate changes in health habits.
